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Abstract 


Problem/Condition: The risk of death from complications of pregnancy has decreased approximately 99% during the 
twentieth century, from approximately 850 maternal deaths per 100,000 live births in 1900 to 7.5 in 1982. However, 
since 1982, no further decrease has occurred in maternal mortality in the United States. In addition, racial disparity in 
pregnancy-related mortality ratios persists; since 1940, mortality ratios among blacks have been at least three to four 
times higher than those for whites. The Healthy People 2000 objective for maternal mortality of no more than 3.3 
maternal deaths per 100,000 live births was not achieved during the twentieth century; substantial improvements are 
needed to meet the same objective for Healthy People 2010. 


Reporting Period Covered: This report summarizes surveillance data for pregnancy-related deaths in the United 
States for 1991-1999. 


Description of System: The Pregnancy Mortality Surveillance System was initiated in 1987 by CDC in collaboration 
with state health departments and the American College of Obstetricians and Gynecologists Maternal Mortality Study 
Group. Health departments in the 50 states, the District of Columbia, and New York City provide CDC with copies 
of death certificates and available linked outcome records (i.e., birth certificates or fetal death certificates) of all deaths 
occurring during or within | year of pregnancy. State maternal mortality review committees, the media, and individual 
providers report a limited number of deaths not otherwise identified. Death certificates and relevant birth or fetal death 


certificates are reviewed by clinically experienced epidemiologists at CDC to determine whether they are pregnancy- 
related. 


Results: During 1991-1999, a total of 4,200 deaths were determined to be pregnancy-related. The overall pregnancy- 
related mortality ratio was 11.8 deaths per 100,000 live births and ranged from 10.3 in 1991 to 13.2 in 1999. The 
pregnancy-related mortality ratio for black women was consistently higher than that for white women for every charac- 
teristic examined. Older women, particularly women aged >35 years and women who received no prenatal care, were at 
increased risk for pregnancy-related death. The distribution of the causes of death differed by pregnancy outcome. 


Among women who died after a live birth (i.e., 60% of the deaths), the leading causes of death were embolism and 
pregnancy-induced hypertension. 


Interpretation: The reported pregnancy-related mortality ratio has substantially increased during 1991-1999, prob- 
ably because of improved ascertainment of pregnancy-related deaths. Black women continued to have a 3—4 times 
higher pregnancy-related mortality ratio than white women. In addition, pregnancy-related mortality has the largest 


racial disparity among the maternal and child health indicators. Reasons for this difference could not be determined 
from the available data. 


Public Health Actions: Continued surveillance and additional studies should be conducted to monitor the magnitude 
of pregnancy-related mortality, to identify factors that contribute to the continuing racial disparity in pregnancy- 
related mortality, and to develop effective strategies to prevent pregnancy-related mortality for all women. In addition, 
CDC is working with state health departments, researchers, health-care providers, and other stakeholders to improve 
the ascertainment and classification of pregnancy-related deaths. 
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introduction 


The reduction of maternal mortality is one of the Healthy 
People 2010 objectives for the United States. This objective is 
a public health priority with the same goal as the Healthy 
People 2000 objective of no more than 3.3 maternal deaths 
per 100,000 live births (/—2). The risk of death from compli- 
cations of pregnancy decreased substantially during the twen- 
tieth century, from 850 maternal deaths per 100,000 live births 
in 1900 to 7.5 in 1982, according to official U.S. vital statis- 
tics (3). However, this progress halted in 1982, and the mor- 
tality ratio has fluctuated between seven and eight maternal 
deaths per 100,000 live births since that time (4-5). In addi- 
tion, a continuing disparity exists in the risk for pregnancy- 
related death between black women and white women. The 
pregnancy-related mortality ratios (pregnancy-related deaths 
per 100,000 live births) for black women are 3—4 times higher 
than for white women (6—/0). Prevention of mortality attrib- 
utable to pregnancy is a primary public health objective. Preg- 
nancy complications remain an important concern for clinical 
medicine and for the health-care system. 

In 1987, CDC’s Division of Reproductive Health, in col- 
laboration with state health departments and the American 
College of Obstetricians and Gynecologists (ACOG) Mater- 
nal Mortality Study Group, established the Pregnancy Mor- 
tality Surveillance System (PMSS) (//). This system provides 
ongoing surveillance of all pregnancy-related deaths reported 
through individual state health departments, maternal mor- 
tality review committees, media, and individual providers. 
Therefore, PMSS permits increased precision in measuring 
the magnitude of pregnancy-related mortality and identify- 
ing the groups at increased risk of death than do systems rely- 
ing on death certificate data alone. This report summarizes 
the analysis of identified pregnancy-related deaths in the 
United States during 1991-1999. 


Methods 


PMSS collects data regarding all reported deaths that are 
causally related to pregnancy. The first step is to identify all 
deaths occurring during pregnancy or within | year of preg- 
nancy. Methods used to establish this temporal relation be- 
tween pregnancy and a death included 1) a pregnancy check 
box had been marked on the death certificate, 2) the death 
certificate had indicated that the woman was pregnant at the 
time of death, or 3) the death certificate of the reproductive- 
aged woman had been matched with a birth certificate or fe- 
tal death certificate for a delivery that occurred within 1 year 
before the woman's death. 


Health departments in the 50 states, the District of Colum- 
bia, and New York City voluntarily provided CDC with cop- 
ies of death certificates that were causally related to pregnancy. 
For deaths that occurred after a live birth or stillbirth, the 
matching birth or fetal death certificates were also provided 
by the health departments. In addition to requesting certifi- 
cates of deaths that are causally related to pregnancy, begin- 
ning with deaths occurring in 1991, states were asked to send 
certificates of all deaths that occurred during pregnancy or within 
1 year of pregnancy, regardless of the cause of death or relation 
between pregnancy and the death. Pregnancy-related deaths 
occurring during 1991-1999 are reported because these are the 
most recent data available that have not been published previ- 
ously in an MMWR Surveillance Summary. 

Data were coded after review of all available information 
from death certificates (including notes written on the mar- 
gins of death certificates), maternal mortality review com- 
mittee reports, autopsy reports, and matched birth and fetal 
death certificates. Matched birth certificates or fetal death 
certificates were available for the majority of women who 
delivered a live-born or stillborn infant. These certificates pro- 
vided information not otherwise available on the death cer- 
tificate (e.g., prenatal care and live birth order). Data 
concerning all deaths were reviewed and classified by clini- 
cally experienced medical epidemiologists at CDC regarding 
the immediate and underlying cause of death, associated ob- 
stetric conditions, and the outcome of pregnancy. 

In this report, a woman's death was classified as pregnancy- 
related if it occurred during pregnancy or within 1 year of 
pregnancy and resulted from 1) complications of the preg- 
nancy, 2) a chain of events that was initiated by the preg- 
nancy, or 3) the aggravation of an unrelated condition by the 
physiologic effects of the pregnancy or its management (J /). 

Pregnancy-related mortality ratios were calculated by using 
the number of deaths obtained from the PMSS (numerator) 
and live-birth data (denominator) obtained from the 1991- 
1999 national natality files compiled by CDC’s National 
Center for Health Statistics (/2). This standard live-birth 
population included all women who delivered a live birth 
during 1991-1999. 

For both the numerator and the denominator of pregnancy- 
related mortality ratios, race was defined as the race of the 
mother and classified as white, black, or other. Other races 
included Asian/Pacific Islander, American Indian/Alaska Na- 
tive, and those reported as other. All pregnancy-related deaths 
of women with unknown races (n = 19) were proportionally 
redistributed into known categories. Because of the limited 
number of pregnancy-related deaths in the other race category 
(n = 208), data regarding other race were not included for 
race-specific analyses. 
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The women’s ages at the time of death were grouped into 
standard 5-year intervals. Education information was obtained 
from either the death, birth, or fetal death certificates and was 
based on the total years of education completed at the time of 
death. The analysis of education was restricted to women aged 
>20 years, an age by which the majority of women would have 
had the opportunity to graduate from high school. The state of 
Georgia did not report maternal education during 3 years of 
the surveillance period (1997-1999); therefore, women who 
died in Georgia were excluded from analyses by education. 
Marital status was categorized as married (currently married) or 
unmarried (never married, divorced, separated, or widowed). 

Information concerning prenatal care and live-birth order 
were limited to women who delivered a live-born infant, be- 
cause these data were not consistently available for women 
who had a stillbirth or abortion. Onset of prenatal care was 
categorized as initiation in the first, second, and third trimes- 
ters, or no prenatal care. Live birth order, defined as the num- 
ber of live births including the index pregnancy in which the 
woman had delivered, was used as a proxy for parity. Time 
interval, defined as number of days between the end of preg- 
nancy and maternal death, was calculated and used as a cat- 
egorical variable. 

All analyses were performed by using SAS® software system 
(13). Logistic regression was based on maximum likelihood 
estimation methods and used to test the significance of the 
change in mortality ratios over time and to compute 95% 
confidence intervals and associated p values. However, because 
of the high number of live births in each year (approximately 
4 million live births per year), a limited increase in the mor- 
tality ratio over time could lead to a statistically significant 
result. Ninety-five percent confidence intervals were provided 
for risk ratios by using the associated standard errors (14). 
Unless otherwise stated, all p values <0.05 were considered 
statistically significant. 


Results 


During 1991-1999, a total of 7,342 deaths were reported 
to PMSS. Of these, 2,919 deaths occurred during pregnancy 
or within 1 year of pregnancy but were not causally related to 
pregnancy. Although causally related to pregnancy, 106 deaths 
were excluded from this analysis because the time interval 
between the end of pregnancy and maternal death exceeded 1 
year, and 117 deaths were excluded because whether the death 
was related to a pregnancy was unknown. The remaining 4,200 
deaths were used as the basis for this analysis. A matched birth 
certificate was available for 93% of deaths that occurred after 
a live birth, and a matched fetal death certificate was available 
for 88% of deaths that occurred after a stillbirth. 


The overall pregnancy-related mortality ratio was 11.8 deaths 
per 100,000 live births for the 9-year surveillance period. The 
ratio significantly increased from 10.3 in 1991 to 13.2 in 1999 
(p<0.001 for trend) (Figure 1). The pregnancy-related mor- 
tality ratio differed by maternal age; the risk for pregnancy- 
related death increased substantially among women aged >35 
years (Table 1). Women aged >40 years had a pregnancy-related 
mortality ratio that was two times higher than that among 
women aged 35-39 years and approximately 4 times higher 
than women aged 30-34 years. Race was strongly associated 
with pregnancy-related mortality; black women were approxi- 
mately four times more likely to die from pregnancy-related 
causes than were white women (Table 1). 

Race-specific pregnancy-related mortality ratios were higher 
for black women than for white women of all ages (Figure 2). 
In comparison with pregnancy-related mortality ratios for 
white women, excess risk for black women increased substan- 
tially with age and was most evident at aged >39 years (i.c., 
the ratio was 5.5 times higher for black women). Overall, the 
risk for pregnancy-related death among unmarried women 
was higher than that among married women (Figure 3). How- 
ever, the pattern of this risk differed for black women and 
white women. The mortality ratio for black married women 


FIGURE 1. Pregnancy-related mortality ratios,” by year of death 
— United States, 1991-1999 
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TABLE 1. Pregnancy-related mortality ratios (PRMR)* and risk 
ratios, by age group and race — United States, 1991-1999 


Category No.deaths PRMR Risk ratio 95% 
Age group (yrs) 
<19 393 8.6 Referent 
20-24 863 96 1.1 (0.8-1.5) 
25-29 938 94 11 (0.8-1.5) 
30-34 968 12.0 1.4 (1.1-1.8) 
35-39 749 21.6 2.5 (2.0-3.2) 
>40 289 45.4 5.3 (4.2-6.6) 
Race 
White 2,293 8.1 Referent 
Black 1,699 30.0 3.7 (2.9-4.7) 


*Deaths per 100,000 live births. 
T Confidence interval. 
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FIGURE 2. Pregnancy-related mortality ratios," by age and 
race — United States, 1991-1999 
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FIGURE 4. Pregnancy-related mortality ratios,“ by age and 
education?t — United States, 1991-1999 
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was higher than that for black unmarried women; the ratio 
was lower for white married women compared with white 
unmarried women. Overall, women who had >12 years of 
education had the lowest pregnancy-related mortality ratio. 
The risk for pregnancy-related death decreased with increas- 
ing levels of education among women aged 25-39 years (Fig- 
ure 4). At all levels of education, pregnancy-related mortality 
ratios for black women were 3-4 times higher than ratios for 
white women. 

The most frequent pregnancy outcome associated with a 
pregnancy-related death was live birth (60%), followed by 
undelivered pregnancy (10%), and stillbirth (7%) (Figure 5). 
The outcome of pregnancy at the time of death was not known 
for 552 (13%) of the women. The only significant differences 
between black and white women in relation to pregnancy 
outcomes was the higher percentage of ectopic pregnancy (8%) 
among black women than among white women (4%) 
(p<0.001). Of women who died after a live birth, 4% had not 


FIGURE 3. Pregnancy-related mortality ratios,” by race and 
marital status — United States 1991-1999 
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FIGURE 5. Distribution of pregnancy-related deaths, by 
outcome of pregnancy — United States, 1991-1999 
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received any prenatal care, and 24% had missing data regard- 
ing prenatal care. Mortality ratios for each trimester of prenatal- 
care initiation were 3—4 times higher for black women than 
for white women (Table 2). Overall, the pregnancy-related 
mortality ratio was 3—4 times higher among women who re- 
ceived no prenatal care compared with women who received 
any prenatal care. Women who received no prenatal care were 
more likely to have had >5 previous live births and have fewer 
years of education. 

Among women whose pregnancies resulted in a live birth, 
the risk for pregnancy-related death increased with increasing 
live-birth order (Table 2). For both white and black women, 
the pregnancy-related mortality ratios were approximately 2 
times higher for women after the delivery of a fifth or higher 
live birth than for women after a first live birth. Overall, a 
three- to fourfold disparity exists in pregnancy-related deaths 
for black women compared with white women for each level 
of parity. 

The leading causes of pregnancy-related death were embo- 
lism (20%), hemorrhage (17%), and pregnancy-induced hy- 
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TABLE 2. Race-specific pregnancy-related mortality ratios", 
by trimester of prenatal care initiation and live-birth order — 
United States, 1991-1999 


Pregnancy-Related mortality ratio 


Category White Black All deaths 
Prenatal care 
initiation (trimester) 
First 3.6 13.1 5.0 
Second 44 12.7 6.5 
Third 3.7 10.9 58 
No care 14.9 29.1 19.8 
Unknown 55.2 111.0 69.5 
Live-birth order 
First 3.1 10.7 4.2 
Second 3.3 14.1 5.0 
Third 48 14.2 6.5 
Fourth 6.3 15.7 8.7 
Fifth or more 76 22.2 11.6 


*Pregnancy-related deaths among women who delivered a live-born infant 
per 100,000 live births 


pertension (16%) (Table 3). Although the percentages of all 
pregnancy-related deaths attributable to these causes have 
gradually decreased in the previous two decades, the percent- 
age of deaths attributable to cardiomyopathy increased from 
6% in 1991 to 9% in 1999. However, this increase was not 
statistically significant. Deaths attributable to other medical 
conditions have significantly increased from 14% in 1991 to 
20% in 1999 (p<0.05). Deaths attributable to other medical 
conditions consist primarily of cardiovascular problems (34%), 
pulmonary problems (11%), and neurologic or neurovascu- 
lar problems (7%). The leading causes of death differed by 
pregnancy outcome (Table 3). The leading causes of death 
among women who died after a live birth were embolism 
(21%), pregnancy-induced hypertension (19%), and other 
medical conditions (17%). Among women whose pregnan- 


United States, 1991-1999 


TABLE 3. Causes of pregnancy-related death, by outcome of pregnancy and pregnancy-related mortality ratios (PRMR*) — 


cies ended in a stillbirth, the leading causes of death were 
hemorrhage (21%) (from abruptio placenta and uterine rup- 
ture), pregnancy-induced hypertension (20%), and infection 
(19%). Hemorrhage accounted for 221 (93%) of 237 deaths 
associated with ectopic pregnancies. Among women whose 
pregnancies ended in a spontaneous or induced abortion, in- 
fection was the cause of death for 34% of the women, fol- 
lowed by hemorrhage (22%) and other medical conditions 
(16%). Women who were still pregnant (undelivered) at the 
time of death most frequently died from other medical con- 
ditions (e.g. cardiovascular and neurologic problems) (34%) 
and embolism (25%), mostly thrombotic. 

Embolism, hemorrhage, and pregnancy-induced hyperten- 
sion were the leading causes of death for both white and black 
women. The cause-specific, pregnancy-related mortality ra- 
tio was approximately 3—4 times higher for black women com- 
pared with white women for each cause of death. However, 
the risk for death as a result of cardiomyopathy and complica- 
tions of anesthesia was 6 times higher for black women than 
for white women. 

Information regarding the time interval between the end of 
pregnancy and death was known for 3,378 (80%) of 4,200 
maternal deaths. Of these, 1,160 (34%) women died within 
24 hours after the end of their pregnancy; 1,845 (55%) deaths 
occurred during 1-42 days of pregnancy; and 11% died dur- 
ing 43-365 days. In addition, time interval varied by cause of 
death (Figure 6). Among women who died from embolism, 
the majority of deaths (52%) occurred within 24 hours after 
the pregnancy ended, and 68% of deaths attributed to hem- 
orrhage occurred within 48 hours after the pregnancy ended. 


Outcome of pregnancy (% distribution) 


All outcomes 
Cause ofdeath _Live birth Stillbirth Ectopic Abortion’ Molar Undelivered Unknown % PRMR 
(n = 2,519) (n = 275) (n = 237) (n = 165) (mn = 14) (n = 438) (n = 552) (N = 4,200) 
Embolism 21.0 18.6 2.1 13.9 28.6 25.1 18.3 19.6 2.3 
Hemorrhage 2.7 21.1 93.3 218 7.1 8.7 8.7 17.2 2.0 
PIHS 19.3 20.0 0 0.6 0 12.3 118 15.7 1.8 
Infection 11.7 18.9 2.5 33.9 14.3 11.0 12.9 12.6 1.5 
Cardiomyopathy 10.1 5.1 04 1.8 0 34 11.2 8.3 1.0 
CVAt 57 0.7 0 412 0 3.9 8.5 5.0 0.6 
Anesthesia 18 0.7 1.3 9.7 0 0 04 1.6 0.2 
Other** 17.1 149 04 16.4 50.0 33.6 27.9 19.2 2.3 
Unknown 0.6 0 0 0.6 0 2.1 0.4 0.7 0.1 


Total" 


100.0 100.0 100.0 


100.0 


100.0 100.0 11.8 


* Pregnancy-related deaths per 100,000 live births 
T Includes spontaneous and induced abortions 

§ Pregnancy-induced hypertension. 

1 Cerebrovascular accident. 


** The majority of the other medical conditions were cardiovascular, pulmonary, and neurologic problems. 


TT Percentages might not add to 100.0 because of rounding. 
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Of the 116 women who died as a result of cardiomyopathy, 
45% died during 43-365 days after the end of pregnancy. 


Discussion 


The Healthy People 2000 and Healthy People 2010 objec- 
tives address the same goal for reducing maternal deaths to 
3.3 maternal deaths per 100,000 live births (/—2). However, 
this goal was not met by the year 2000, and substantial im- 
provement is needed to attain the goal by 2010. The 
pregnancy-related mortality ratios reported by the PMSS in- 
creased from 10.3 deaths per 100,000 live births in 1991 to 
13.2 in 1999. This increase in the pregnancy-related mortal- 
ity ratio probably reflects the enhanced ascertainment of cases 
for this surveillance system (e.g., increased use of linkages, 
pregnancy check boxes, and the new request to identify all 
deaths during pregnancy or within | year of pregnancy). 

Embolism, hemorrhage, and pregnancy-induced hyperten- 
sion complications were the leading causes of pregnancy- 
related deaths during 1991-1999 (7). Although a substantial 
reduction in the percentage of deaths attributable to these 
causes has occurred during the previous two decades (9, /5), 
the percentage of deaths attributable to cardiomyopathy and 
other medical conditions increased during the surveillance 
period (/6). The increase in the number of cardiomyopathy- 
related deaths and deaths attributable to other medical 
conditions likely reflects improved ascertainment of preg- 
nancy-related deaths by linking death certificates of women 
to live and stillbirths occurring within | year of the mother’s 
death. The increasing number of deaths caused by other medi- 
cal conditions might also be affected by changes in the age 
distribution of women giving birth. Women in the United 


FIGURE 6. Distribution of pregnancy-related deaths, by cause 
of death and time interval" — United States, 1991-1999 
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States are becoming pregnant at older ages, and the preva- 
lence of chronic medical conditions increases with age (/7— 
18). In addition, older women are at increased risk for 
pregnancy-related death (7—/0) and adverse reproductive health 
outcomes, particularly women aged >35 years (/7,/9). 

Pregnancy-related mortality ratios continued to be 3—4 times 
higher for black women than for white women (6-10). In ad- 
dition, the pregnancy-related mortality ratios for black women 
aged >39 years were particularly high in comparison with white 
women in the same age group (7,/9). The risk for pregnancy- 
related death resulting from cardiomyopathy and complications 
of anesthesia were both approximately 6 times higher for black 
women than for white women. 

Among women aged >20 years, higher levels of education 
were associated with decreasing pregnancy-related mortality 
ratios; however, pregnancy-related deaths for black women 
were 3—4 times higher than that for white women at any edu- 
cation level. Although the overall risk for pregnancy-related 
death was higher among unmarried women than among mar- 
ried women, this association varied by race. Black married 
women had a higher mortality ratio than black unmarried 
women, and the inverse was observed for white women. 

Of all maternal deaths that occurred after a live birth, 56% 
of the women received early prenatal care (i.e., during the 
first trimester) as recommended (20), but 4% received no 
prenatal care at all. Overall, women who received any prena- 
tal care have a lower risk for pregnancy-related mortality in 
comparison with women who received no prenatal care. 
Pregnancy-related mortality ratios for black women were 
higher at each level of prenatal-care initiation than ratios for 
white women. In addition, the reduction in mortality ratios 
among women who received prenatal care compared with 
women who received no prenatal care was higher among white 
women than among black women. Differences exist, by race, 
in the content of prenatal care for black women and white 
women (2/—24); black women often receive fewer services 
and insufficient health-promotion education during their pre- 
natal visits (24-27). However, the relation between these pre- 
natal care indicators (i.e., content of prenatal care and number 
of visits) and pregnancy-related mortality is not clear. 

The characteristics evaluated in this report confirmed the 
racial disparity in pregnancy-related deaths, but the reasons 
for disparities could not be determined from the available 
data. Whether the racial disparity might be related to differ- 
ences in the seriousness of morbidity, differences in diagnosis 
and treatment of pregnancy-related complications, or a com- 
bination of these factors is unclear. These factors, although 
not measurable through routine surveillance, probably con- 
tributed to the increased risk for pregnancy-related death 
among black women. Race might also serve as a marker for 
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other sociodemographic risk factors and cultural differences 
(28-30). However, the sources from which data were obtained 
for this surveillance system had limited information concern- 
ing sociodemographic indices, family and community condi- 
tions, and other factors that might be associated with the 
differences in pregnancy-related mortality between black and 
white women. 


Limitations 


Limitations should be considered in the analysis of 
pregnancy-related mortality during 1991-1999. Although as- 
certainment methods have improved, pregnancy-related deaths 
were undetected (9, /6,31-—35). Because this report is based 
on data provided voluntarily by state health departments in 
the 50 states, the District of Columbia, and New York City 
(which registers births and deaths separately from New York 
state), methods used to identify death certificates differed by 
reporting area. 

For 1991-1998, the majority of reporting areas identified 
deaths by the /nternational Classification of Diseases, Ninth 
Revision (ICD-9), codes 630-676 (36). Beginning in 1999, 
the /nternational Classification of Diseases, Tenth Revision (\CD- 
10), was used; however, the use of [CD-10 has not been fully 
implemented by all reporting areas. Seventeen reporting areas 
include a check box on their death certificate to indicate 
whether pregnancy had recently occurred (37). The inclusive 
time interval (i.e., interval between the end of pregnancy and 
death) used in the check box is inconsistent and varies by 
state, from 42 days to 18 months. Using a check box has been 
helpful for health departments to identify additional deaths 
that occurred during a specified time frame (37). However, 
death certificates ascertained by check box alone did not con- 
tain enough information to establish that a causal relation also 
existed between pregnancy and death. In addition, the increased 
use of linkages of death certificates of women of reproductive 
age to live birth or fetal death records occurring within the year 
before death substantially improves ascertainment of pregnancy- 
related deaths associated with live-birth or fetal-death outcomes 
(16,31-33,38). However, this linkage of vital records does not 
identify pregnancy-related deaths that do not generate a record 
of pregnancy outcome (e.g., ectopic pregnancies and undeliv- 
ered events) (39). 

Although having the matched birth or fetal death certifi- 
cates with maternal death certificates improved the quality 
and quantity of the available information regarding the 
pregnancy-related deaths, the assessment of circumstances 
leading to pregnancy-related death was limited by the absence 
of detailed clinical data. Pregnancy-related death encompasses 
a complex combination of etiologies and pregnancy outcomes, 


and the underlying risk factors associated with death vary with 
cause of death and pregnancy outcome. A more accurate clas- 
sification can be made if the medical information (the lower 
section of the birth record) is included, but this information 
is not consistently provided. In addition, certain states are 
now providing to CDC computer-generated reports that do 
not include details needed to optimally classify deaths. How- 
ever, CDC is working with state health departments, research- 
ers, health-care providers, and other stakeholders to improve 
the ascertainment and classification of pregnancy-related deaths. 


Public Health Measures 


Although deaths attributable to pregnancy are rare, each 
death needs to be identified and carefully reviewed at the state 
level. To accurately identify causes of pregnancy-related mor- 
tality in the United States, complete and consistent reporting 
is needed (40). Additional sources of data, including review 
of the medical and social circumstances of the death, are nec- 
essary to understand the effects of medical care, socioeco- 
nomic status, access to and content of prenatal care, social 
environment, and lifestyle on the sequence of events that lead 
to pregnancy-related deaths. 

The continuing disparity in pregnancy-related mortality be- 
tween white and black women indicates the need to identify 
the differences that contribute to excess mortality among black 
women. Specific interventions should be developed to reduce 
pregnancy-related mortality, especially among black women. 

Pregnancy-related deaths are underreported, and the true 
number of deaths related to pregnancy might increase from 
30%-150% with active surveillance (/6,3/—33). Therefore, 
improved surveillance and additional research are needed to 
assess the magnitude of pregnancy-related deaths, further iden- 
tify potential risk groups, and investigate the causal pathway 
that led to the death (4/). The use of [CD-10 and the revised 
death certificate will assist in identifying additional maternal 
deaths. The proposed revision includes a pregnancy check 
box as a standard element with designated time intervals be- 
tween the end of pregnancy and death to more effectively 
identify deaths that are potentially associated with pregnancy. 

This report provides results from a national population- 
based data set with sufficient numbers to examine trends and 
major risk factors for pregnancy-related mortality. [t provides 
information that is needed to develop effective strategies to 
prevent pregnancy-related mortality for all women. 
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